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ABSTRACT 

Introduction. RP (radical prostatectomy) technique 
continues the major treatment option for men with 
potential cure and life expectancy exceeding 10 years. 
The aim of the study is to assess the impact of PSM on 
BR (biochemical relapse), to identify PSM risk factors, to 
clarify the factors involved in BR in the absence of PSM. 
Material and methods. Consultation of 171 medical-re- 
cords from patients submitted to RRP (radical retropubic 
prostatectomy) between January/2000-December/2005. 
Mean-age: 64 yr. Mean - PSA (positive surgical margin): 
11.88 ng/ml. Clinical staging: 67.8% cTI, 32.2% cT2. GS: 
<6 (66.1%), =7 (21.1%), 8-10 (12.3%). PS: pTO 1.2%, pT2 
50.3%, pT3a 36.3%, pT3b 12.9%, pT4 0.6%. pathologi- 
cal Gleason score: <6 39.2%, =7 40.9%, 8-10 19.3%. 
RB definition was PSA >0.2 ng/ml. Adjusted Odds-Ratios 
with 95% confidence intervals (CI) were estimated 
through univariate logistic regression. 
Results. There were PSM in 46 specimens, 28 had 
single PSM and 18 multiple PSM (>2). BR occurred in 
57 patients (33.3%), with an average time after surgery 
of 23.5 months - 26 patients had PSM and 31 had not. 
Statistical significant results for BR in variables PSA, 
PS and PSM. Quadruples if PSM (p <0.0001), triples in 
single PSM (p = 0.01) and is 6x higher in multiple PSM 
(p = 0.001). Regarding factors that influence the pres- 
ence of PSM, only PS >pT3a reach statistical significance 
(p <0.0001). Patients with BR but without PSM (54.38%), 
variables statistically significant were: initial PSA >10, 
(p = 0.029) and pathological Gleason score >8 with 
a risk nearly 4x higher than pathological Gleason score 
<6 (p = 0.027). 

Conclusions. Statistical risk analysis concluded that the 
presence of PSM in RRP is strongly influenced by PS 
>pT3a. The presence of PSM and their number increase 
significantly the risk of BR compared to other factors. 
In the absence of PSM, the factors that seem to be cru- 
cial and with greater impact on BR are initial PSA>10 
and pathological Gleason score >8. 



INTRODUCTION 

Positive surgical margins at radical prostatectomy for the treat- 
ment of prostate cancer vary tremendously in the literature (4% 



to 45.2%) [1]. Their presence suggests that the primary tumor has 
not been completely excised. It may occur because prostate cancer 
extends outside the prostate to the margins of resection or because 
there was a disruption of the prostatic capsule and exposition of 
neoplastic glands. A PSM may also be caused by pathological arti- 
fact (tissue trauma) during intraoperative retraction of the prostate 
or during the processing of the specimens. Given the multiple 

Table 1 . Clinical and pathological characteristics of the entire studied 
population. 
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Table 2. Influence of risk factors on BR 
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causes of PSM the associated BR rate is liiglily variable. Conflicting 
studies have been reported regarding the prognostic significance 
of multiple vs. solitary PSM's, PSM at apical vs. other locations 
and extensive vs focal PSM. Another controversial issue is the 
treatment of patients with a positive surgical margin after radical 
retropubic prostatectomy. Options include observation, radiation 
therapy and early hormone therapy Making the appropriate choice 
should be based on an understanding of the risk of recurrence 
without treatment [2]. 



Gleason score of biopsy (GS) was divided between <6 (66.1%), 
equal to seven (21.1%) and 8-10 (12.3%). The pathological 
stage (PS) was pTO in two cases (1.2%), pT2 in 86 (50.3%), pT3a 
in 62 (36.3%), pT3b in 22 (12.9%) and pT4 in one case (0.6%). 
Pathological Gleason score was <6 in 39.2%, equal to seven in 
40.9% and 8-10 in 19.3%. The definition of RB was the value of 
PSA >0.2 ng/ml. Adjusted Odds Ratios (OR) with 95% confidence 
intervals (CI) were estimated through univariate logistic regres- 
sion to assess risk factors. 



PATIENTS AND METHODS 



RESULTS 



We conducted a consultation of 171 medical records from 
patients submitted to RRP between January 2000 and December 
2005 (6 years). The sample was evaluated concerning clinical 
patients data, tumor and tumor development (Table 1). The defi- 
nition of PSM was the presence of prostate cancer cells touching 
the inked surface of the excised prostate gland. Lymph nodes 
status was not a criterion studied in this series. The mean age 
was 64.44 years (46-76). The mean PSA was 11.88 ng/ml (1.4- 
42.3). Clinical staging (CS) was 67.8% CTl and 32.2% CT2. The 

Table 3. PSM population 
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Table 4. Patients with BR and PSM 
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We obtained statistical significant results for BR in the vari- 
ables PSA, PS and PSM (Table 2). There were PSM in 46 specimens 
(26.9%), 28 (61%) had single PSM and 18 (39%) multiple PSM (> 
2); 39 (85%) presented non-apical PSM and only seven (15%) were 
reported to have apical PSM (Table 3). BR occurred in 57 patients 
(33.3%) with an average time after surgery of 23.5 months (3-72). 
From the 46 patients with PSM only 26 patients had BR i.e. there 
were 31 patients with BR and without PSM (Table 4). 

It was found that the risk of BR quadruples in patients with 
PSM (OR = 3.94 95% CI [1.94-8.02], p <0.0001), triples in single 
PSM (n = 28) (OR = 3.03 95% CI [1.30-7.06], p = 0.01) and is six 
times higher in patients with multiple PSM (n = 18) (OR = 6.06 
95% CI [2.10-17.52], p = 0.001) (Table 5). 

Regarding factors that influence the presence of PSM (Table 6), 
only PS >pT3a reach statistical significance, being linked to a seven 
times higher risk than the lower stages (OR = 6.76 95% CI [3.12- 
14.67], p <0.0001) (Table 7). 

Table 5. Influence of PSM on BR 
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Table 6. Sub-populations with and witlnout PSIVI 
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In patients with BR but without PSM (54.38%), the variables 
that showed statistical significance were the initial PSA >10, with 
a 2.5 times higher risk (OR = 2.52 95% CI [1.10-5,78], p = 0.029) 
and pathological Gleason score >8 with a risk nearly four times 
higher than in pathological Gleason score <6 (OR=3.77 95% CI 
[1.16-12.21], p=0.027) (Table 8). 

DISCUSSION 

The Seminar Article written by Fleshner et al rty\tmnq a total of 
39 cases series and ranging cohort's sizes from 100 to 7,268 cases, 
reported a tremendous variation in the incidence of PSM and in the 
number of risk factors for it. The overall PSM rates varied from 4% 
to 45.2%. The risk factors included pathologic stage, tumor volume 
and prostate specific antigen (PSA) level, tumor grade, type of resec- 
tion, surgical experience and pathologic processing/interpretation. 

Rates for PSM vary according to pathologic stage. Generally 
PSM rates in patients with organ-confined tumors (pT2) are lower 



than those with pT3 disease or higher. In our series the range of 
PSM in men with pT2 disease was 24%. Among men with pT3 
disease or higher the rate of PSM was 76%. We could reach statis- 
tical significance in this variable. Patients with PS >pT3a showed 
to have almost seven times higher risk of PSM than the lower 
stages (OR = 6.76 95% CI [3.12-14.67], p <0.0001). 

The pathologic grade, tumor volume and stage are highly corre- 
lated, making it difficult to assess the multivariate impact of grade 
on PSM. It can generally be claimed that patients with higher-grade 
disease are at higher risk of PSM 3, 4. We did not find statistical sig- 
nificance of pathological Gleason score as risk factor for PSM but in 
cases of BR without PSM, patients with pathological Gleason score 
>8 had a risk nearly four times higher than in pathological Gleason 
score<& (OR = 3.77 95% CI [1.16-12.21], p = 0.027). 

There is a correlation between tumor volume, PSA and the 
presence of PSM in radical prostatectomy These covariates were 
used in clinical practice in the 1990 in the form of the Partin tables 
5. Over the past decade, the value of PSA as a predictor of tumor 
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Table 7. Factors that influence the presence of PSM 
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Table 8. Risk factors that influence BR without PSM 
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volume has come into question owing to stage migration, exten- 
sive prostate biopsy strategies, and lower thresholds for biopsy. 
Stamey et al have shown that PSA >12 ng/ml is not associated with 
tumor volume, extra prostatic extension (EPE) or PSM [6]. Others 
have contradicted these findings [7]. Recent data have shown that 
the tumor volume still remains a predictor of PSM in the more 
recent era of prostate cancer detection and treatment [8]. We did 
not have statistical significance with the variable PSA. 

The experience and technical quality of the surgeon perform- 
ing the RRP is increasingly being recognized as an independent 
predictor of PSM and BR [9]. Like many other medical procedures, 
this phenomenon is volume outcome associated, however, large 
cohorts of low volume, well-performing surgeons exist as well 
as high-volume poor performing surgeons [9]. Vickers et al. 



in a recent paper, demonstrated that approximately 250 radi- 
cal prostatectomies (PR) were necessary to achieve a low-rate 
of PSM nine nine and that fellowship trained surgeons seem 
to acquire these skills better than those who are non-fellowship 
trained [10]. In our series, probably because of the lower num- 
ber of interventions done by each surgeon, we could not found 
statistical differences between them. Further research is needed 
in order to better understand the interactions between patient 
selection, specific intraoperative maneuvers, capsular incision, 
and outcome following PR. 

A PSM in the radical prostatectomy impacts on outcome in the 
form of biochemical relapse, in the use of salvage therapies and 
perhaps in mortality The impact of PSM on BR is well accepted 
among patients with ECE. The implications of BR on additional out- 
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comes are more controversial and statistically less significant. The 
reason for this is the relatively long natural history of BR in terms 
to metastatic disease (9 years on average) and death (14 years on 
average) [11]. In our series we saw that 43% of patients with PSM 
did not had PSA recurrence. These facts seem to be associated with 
false positivity of the pathology, extremely slow growing disease 
that never manifests and difficult area around the resection mar- 
gin, which results in cellular death (by cauterization, desmoplasia 
or ischemia) [12], 

On the other hand we tried to found which were the risk fac- 
tors for BR that in the absence of PSM were responsible for the PSA 
recurrence. We found in these patients (31 of 57 patients, 54.38%) 
statistical significance for initial PSA >10, with a 2.5 times higher 
risk (OR = 2.52 95% CI [1.10-5,78], p = 0.029) and pathological 
Gleason score > 8 with a risk nearly four times higher than in 
pathological Gleason score <6 (OR = 3.77 95% CI [1.16-12.21], 
p = 0.027) (Table 8). Since tumor grade, stage and tumor volume 
are often tightly correlated, it is not surprising that tumors that 
are high grade are more likely to fail than lower grade tumors, 
especially if margins are positive. Generally, tumors of high grades 
(Gleason 8-10) tend to fail more often than lower grade tumors. 

The impact of PSM on mortality has only recently been 
assessed. Duke et al has shown that PSM is a predictor of death 
post-RP. Walther et al [13], Karakiewicz and colleagues [14] have 
reported a negative impact on overall survival among patients 
with T3 disease and PSM compared with patients with a negative 
surgical margin. Even though other factors may be responsible for 
this observation. It is evident that a PSM puts a man at higher risk 
for BR and one cannot die from prostate cancer without a BR. 

What about the location of PSM? Typically and as is described 
in most of the literature they occur predominantly at the prostate 
apex or posterolaterally near the neurovascular bundle (NVB) and 
less frequently at bladder neck, base and anterior zone. The high 
rate of apical PSM seems to be related to the predisposition of the 
area to trauma, increasing the probability of ink touching tumor 
and the desire of the surgeon to have a long supramembranous 
urethra. The cone pathologic processing technique applied to this 
area is the best way to minimize pathologic artifacts. In our series 
we only found 1 5% of apical margins and 85% non-apical. In most 
series that have examined the impact of the apical PSM on BR, the 
tumor control is equivalent to that of an organ-confined tumor [5, 
16]. The bladder neck margins and its significance are more contro- 
versial. Theoretically, the involvement of the bladder neck indicates 
pT4 disease and the majority of patients have also other PSM. Rare 
cases of PSM only at the bladder neck have been reported. Some 
series describe a higher risk of BR hereas other do not [16-20]. 

The impact of number and degree of margin positivity has 
been long realized as an important predictor of disease recurrence. 
Multiple studies describe that patients with multifocal margins are 
at higher risk for disease recurrence [21, 22]. We obtained in our 
series a probability four times higher of BR in patients with PSM 
(0R=3.94 95% CI [1.94-8.02], p <0.0001), three times higher in 
patients with single PSM (n = 28) (0R= 3.03 95% CI [1.30-7.06], 
p = 0.01) and six times higher in patients with multiple PSM (n=18) 
(OR = 6.06 95% CI [2.10-17.52], p = 0.001) (Table 5). An extensive 
margin involvement is also more predictive than a focally positive 
margin [21, 23]. 

Another issue of extreme relevance and very controversial 
that needs to be discussed is how to manage patients with PSM 
and other risk factors of BR? There is no doubt that PSM leads 
to a higher utilization of second therapies for prostate cancer, 
such as adjuvant radiotherapy (RT), salvage (RT) and androgen 
deprivation therapy. There are only two published randomized 
controlled trials of adjuvant RT in prostate cancer [24, 25]. The 



European Organization for Research and Treatment of Cancer 
(EORTC) 22911 randomized 1005 patients with pT3 disease at RP 
between adjuvant RT and a "wait and see" policy (that were rec- 
ommended to have salvage RT only if they had local recurrence 
and not for PSA failure alone) [24]. The Southwest Oncology 
Group (SWOG) 8794 (National Cancer Institute of Canada, 
NCIC, PR-2) had a similar design - 425 men with pT3 disease 
were randomized to either adjuvant RT of the prostate bed or 
observation, with a median follow-up at the time of analysis of 
10.6 years [25]. These studies provided good evidence that RT 
after RP can reduce the risk of PSA failure and of local recur- 
rence. However, the standard practice after RP has developed 
since the SWOG and EORTC studies that were designed in the 
1980's. Specially, salvage RT is now given earlier, at the time 
of BR rather than when local recurrence is clinically palpable, 
leading to a significant improvement in the efficacy of sal- 
vage treatment. Thus, the results provide a strong rationale for 
a comparison between adjuvant RT and the current standard of 
care, which is observation with early salvage RT for BR. We think 
that the trial Medical Research Council-National Institute of 
Canada (RADICALS), upcoming soon, will attempt to answer this 
question [26]. 

CONCLUSIONS 

Statistical risk analysis of the studied series concluded that the 
presence of PSM in RRP is strongly influenced by PS >pT3a and 
that the presence of PSM and their number increase significantly 
the risk of BR compared to other factors. In the absence of PSM, 
the factors that seem to be crucial and with greater impact on 
BR are initial PSA >10 and pathological Gleason score >8. It is 
important to consider initial PSA, pathological Gleason score and 
surgical margins status when making treatment decisions after 
radical prostatectomy 

REFERENCES 

1. Flesh ner NE, Evans A, Chadwick K, et al: Clinical significance of the positive 
surgical margin upon location, grade and stage. Review Article. Urologic 
Oncology: Seminars and Original Investigations 2010; 28 (2): 197-204. 

2. Simon MA, Kim S, Soloway MS: Prostate Specific Antigen Recurrence Rates 
are Low After Radical Retropubic Prostatectomy and Positive IVIargins J Urol 
2006; 175 (1): 140-144. 

3. Vis AN, Schroder FH, van der Kw/ast TH: The actual value of the surgical mar- 
gin status as a predictor of disease progression in men with early prostate 
cancer Eur Urol 2006; 50: 258-265. 

4. Pettus JA, Weight CJ, Thompson CJ, et al: Biochemical failure in men follow- 
ing radical retropubic prostatectomy: Impact of surgical margin status and 
location] Urol 2004; 172: 129-132. 

5. Polascik TJ, Pearson JD, Partin AW: Multivariate models as predictors of 
pathological stage using Gleason score, clinical stage, and serum prostate- 
specific antigen. Semin Urol Oncol 1998; 16: 160-171. 

6. StameyTA, Caldwell M, McNeal JE, et al: The prostate specific antigen era in 
the United States is over for prostate cancer: What happened in the last 20 
years?} Urol 2004; 172 (4 Pt 1): 1297-1301. 

7. GraifT Loeb S, Roehl KA.etal: Under diagnosis and over diagnosis of pros- 
tate cancer J Urol 2007; 178: 88-92. 

8. Nelson BA, Shappell SB, Chang SS, et al: Tumor volume is an independent 
predictor of prostate-specific antigen recurrence in patients undergoing 
radical prostatectomy for clinically localized prostate cancer BJU Int 2006; 
97: 1169-1172. 

9. Vickers AJ, Bianco FJ, Serio AM, et al: The surgical learning curve for prostate 
cancer control after radical prostatectomy. J Natl Cancer Inst 2007; 99: 
1171-1177. 



227 



CENTRAL EUROPEAN JOURNAL OF UROLOGY 2011/64/4 



PEDRO BARGAO SANTOS, BRUNO GRAQA, MIGUEL LOURENCO, MANUEL FERREIRA COELHO, FERNANDO RIBEIRO, JULIO FONSECA, A. PEPE CARDOSO, JOAO VARREGOSO FERNANDO FERRITO, FRANCISCO CARRASOUINHO GOMES 



10. Vickers AL, Bianco FJ, Gonen M, et al: Effects of pathologic stage on the 
learning curve for radical prostatectomy: Evidence that recurrence in organ- 
confined cancer is largely related to inadequate surgical technique. Eur Urol 
2008; 53: 960-966. 

11. Pound Cr, Partin AW, Eisenberger MA, et al: Natural history of progression 
after PSA elevation following radical prostatectomy. JAMA 1999; 281: 
1591-1597. 

12. Grossfeld G, Tigrani VS, Nudell D, et al: Management of positive surgical 
margins after radical prostatectomy. Decision analysis J Urol 2000; 164: 
93-100. 

13. Paulson DF, Moul JW, Walther PJ: Radical prostatectomy for clinical stage 
Tl - 2N0M0 prostatic adenocarcinoma: Long-term results J Urol 1990; 
144: 1180-1184. 

14. Karakiewicz PI, Eastham JA, Graefen M, et al: Prognostic impact of positive 
surgical margins in surgically treated prostate cancer: Multi-institutional 
assessment of 5,831 patients Urology 2005; 66: 1245-1250. 

1 5. Fesseha T, Dakr W, Grignon D, et al : Prognostic implications of a positive api- 
cal margin in radical prostatectomy specimens } Urol 1997; 158: 2176-2179. 

16. Easthem JA, Juroiwa K, Ohori M, et al: Prognostic significance of location 
of positive margins in radical prostatectomy specimens Urology 2007; 70: 
965-969. 

17. Poulos CK, Koch MO, Eble JN, et al: Bladder neck invasion is an independ- 
ent predictor of prostate-specific antigen recurrence. Cancer 2004; 101: 
1563-1568. 

18. Aydin H, Tsuzuki T, Hernandez D, et al: Positive proximal (bladder neck] mar- 
gin at radical prostatectomy confers greater risk of biochemical progression. 
Urology 2004; 64: 551-555. 

19. Bianco FJ, Grignon DJ, Sakr WA, et al: Radical prostatectomy with bladder 
neck preservation: Impact of a positive margin. Urology 2004; 64: 551 -555. 

20. Yossepowitch 0, Sircar K, Scardino PT, et al: Bladder neck involvement in 
pathological stage pT4 radical prostatectomy specimens is not an independ- 
ent prognostic factor J Urol 2002; 168: 2011-2015. 



21. Watson RB, Civantos F, Soloway MS: Positive surgical margins with radical 
prostatectomy: Detailed pathological analysis and prognosis Urology 1 996; 
48: 80-90. 

22. DAmico AV, Whittington R, Malkowicz SB, et al: An analysis of the time 
course of postoperative prostate-specific antigen failure in patients with 
positive surgical margins: Implications on the use of adjuvant therapy. 
Urology 1996; 47: 538-547. 

23. Blute ML, Bostwick DG, Seay TM, et al: Pathological classification of prostate 
carcinoma: The impact of margin status Cancer 1998; 82: 902-908. 

24. Bolla M, van Poppel H, Collette L, et al: Postoperative radiotherapy after 
radical prostatectomy: a randomised controlled trial (EORTC trial 22911). 
Lancet 2005; 366: 572-578. 

25. Thompson IM Jr, Tangen CM, Paradelo J, et al: Adjuvant radiotherapy for 
pathologically advanced prostate cancer: a randomized clinical trial. JAMA 
2006; 296: 2329-2335. 

26. Parker C, Sydes MR, Catton C, et al: Radiotherapy and androgen deprivation 
in combination after local surgery (RADICALS): A new Medical Research 
Council/National Cancer Institute of Canada phase III trial of adjuvant treat- 
ment after radical prostatectomy BJU Int 2007; 99: 1376-1379. 



Correspondence 

Pedro Bargao Santos 
Rua Ferreira Lapa, 21 - 3° 
1150-155 Lisboa, Portugal 
phone: +351 936 366 936 
pbargao@gmail.com 



CENTRAL EUROPEAN JOURNAL OF UROLOGY 2011/64/4 



228 



